Atmospheric pressure plasma (APP) has been studied over the years as an excellent biological and medical tool for its simplicity in application and its capability to induce various bio-chemical reactions. In this presentation, we show the effect of APP on inactivation of various microorganisms (E. coli, Bacillus subtillis, Listeria monocytogenes, Salmonella Typhimurium) by showing several log reduction of the microbial population, and on mammalian cells especially focused on how plasma influences the actual structure and physiology of the treated cells. For microorganism inactivation, the surfaces for inoculation of the pathogens and plasma treatment were chosen to be not only agar plates but also disposable food containers and processed meat surfaces (cooked chicken breast, ham, and bacon) for demonstrating the capability of APP for improvement of food safety and prolonging the shelf-life of such foods. APP jets with various plasma conditions were attempted by He, He + O2, N2, or N2 + O2 gases.
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We also show some experimental results performed with mammalian cells, especially on plasma-induced alterations in three major cytoskeletal and focal adhesion proteins that physically support the cell structure and take part in the cell anchorage to extracellular matrix, respectively. APP treated human hepatocytes exhibit distinctive zones of necrotic and live cells separated by a void. Interestingly, uncharged cytoskeletal intermediate filaments are only minimally disturbed by plasma, elucidating the possibility of plasma induced electrostatic effects selectively destroying charged proteins. When treated by APP, human liver cancer cells (SK-HEP-1) and normal cells (THLE-2) exhibited distinctive cellular responses, especially in relation to their adhesion behavior. Our biophysical and biochemical analyses confirmed the presence of intrinsic differences in the adhesion properties between the cancer and the normal liver cells, which provide a clue to the differential detachment characteristics of cancer and normal cells to the plasma. Detailed experimental results will be discussed in the presentation.
